Combined effect of obesity and aging on feeding-induced monoamine release in the rostromedial hypothalamus of the Zucker rat.
The obesity of the Zucker rat is associated with numerous metabolic and neurochemical disturbances involving the central transmitters regulating feeding behaviour. Among them, the release of satiety-related monoamines from the median hypothalamus in response to a meal is enhanced in obese, as compared to normal, rats as though larger amounts of these amines were necessary to bring about satiety in obese rats. Besides, the obese Zucker rat has often been described as shorter-living than its lean congener. One of the reasons for the shorter longevity of the obese rat was investigated in this study: it could be an aggravation of its obesity-related central disturbances with age. We assessed the response to a meal of the hypothalamic monoamines, dopamine and serotonin, in young (four month old) and old (twelve month old) lean (Fa-Fa) and obese (fa-fa) Zucker rats. The in vivo technique of microdialysis was used to combine behavioural recordings and continuous neurochemical assays. The exacerbation of monoamine release observed in young obese rats in response to a meal was no longer found in old obese rats. Serotonin increase during a meal weakened with aging, especially in obese rats. Dopamine (DA) response to a meal was completely reversed in old obese rats, with a decrease instead of the increase observed in the three other groups. The decrease of monoaminergic response to a meal with age is apparently the opposite to the enhanced release related to obesity. However, this does not correspond to an amelioration of the hyperphagia of the obese rats with age, as we could observe in parallel behavioural experiments, but rather to a decrease in neurotransmitter metabolism and thus in neuronal functioning.